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Chhe big reek 


‘or some time it has appeared to the elec- 
that the 
energies of the transmission department of the 


trical engineers of the Pacific coast 


Westinghouse Electric and Manufacturing 
Company have been centered in the great un- 
dertaking at Niagara Falls for the reason that 
during the past three years the Westinghouse 
Company has accomplished practically nothing 
in the way of long distance transmission in the 


far West, 
middle and Eastern States. 


although actively engaged in the 
It is true that the 
Westinghouse Company was the pioneer concern 
to engage in transmission undertakings on the 
coast, as the interesting installations at Port- 
land, Telluride, 
it is probable that no single installation gave 
to electrical 
than did the successful 


sodie, and Pomona attest, and 
a greater impetus transmissions 
achievement of the 
San Antonio 
plant in stepping up to 10,000 volts for long 
Of late, how- 
ever, the influences of the company have again 
been making themselves felt in this sphere, for 
it has now not only installed the transmission 
plant of the Big Creek Power Company of Santa 


Westinghouse Company in the 


distance transmission purposes. 


Cruz, Cal., but will shortly place in operation 
the plant of the Central California Electric Co.. 
extending from Newcastle to Sacramento and 
employing the unprecedented potential of 15,- 
000 volts. 

A significant feature of Westinghouse trans- 
mission plants, is the fact that the apparatus 
used presents no marked deviation 
The generators, 
transformers and switchboard equipments are 
all of familiar forms and the only difference presented is in 


external 
from old and familiar types. 


their windings. T'wo-phase generation is strictly adhered to 
as is also the system of three-phase transmission and two- 
phase distribution. The two-phase generation is converted 
to three-phase current for transmission purposes by means 
of the Scott system, the reason for the change being that 


three-phase transmission effects a saving of approximately 


25 per cent in copper over two-phase transmission. Ex- 
cept for the motors, which are of the Tesla type the distri- 
bution is practically identical with that of any single phase 
alternating system, and in the Santa Cruz installation of 
some 3000 incandescent lamps which had been operated on 
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the alternating system, the existing circuits were connected 
to the two-phase switchboard without material change in 
one day. A description of a Westinghouse transmission 
plant becomes, therefore, one of power development rather 
than of electrical equipment. 

The water for the operation of the Big Creek Power 
Company is derived from Big Creek in the Santa Cruz 
mountains and a characteristic photograph of which ap- 
pears on page 1. The minimum capacity of the creek un- 
der existing conditions is about 500 horse-power, but the 
site has already been secured for an impounding reservoir 


which will increase the minimum capacity to 1000 horse- 
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FLUME OF THE BIG CREEK POWER COMPANY 


power all the year round. At present the creek has an 
available capacity of 2500 horse power for eight months 
in the year.. 

The entire equipment for power development is in a 
heavily timbered country consisting largely of mammoth 
redwood trees and the first illustration on page 2 shows the 
manner in which the flume is carried 
sides in order to obtain the desired head. Along each side 
of the flume is shown a line of 4x6 timbers. These formed 
the wooden rails on which were run the construction cars 
for carrying lumber and supplies during the building of the 
flume. 

The plant works under a head of 923 feet to obtain which 
was constructed the wooden flume, 11,125 feet long and 
having a depth of 18 inches and a width of 30 inches. The 
flume was built of one-inch redwood boards doubled with 


along mountain 


lapped joints. From the penstock the water is carried for 
‘1930 feet of leaded and banded joint pipe of the following 
dimensions, beginning with the penstock and continuing 
towards the power house: 

965 feet of 16-inch No. 12 iron pipe. 

370 feet of 14-inch No. 10 steel pipe. 

200 feet of 14-inch No. 8 steel pipe. 

200 feet of 14-inch No. 6 steel pipe. 

200 feet of 14-inch No. 5 steel pipe. 

Some of the diversified means employed for supporting 
the pipe line are shown in the second illustration on page 
2, which also clearly illustrates the manner of making 
joints in the pipe line. 

The power house is the small temporary wooden struc- 
ture erected at the foot of the hill as illustrated on page 3 
and the equipment it contains at present consists of a 46- 
inch Pelton wheel having a capacity of 500 horse power 
at 600 revolutions per minute. The wheel is contained in 
iron casing and is designed to operate one 150 kilowatt gen- 
erators on each side. At present but one such generator 
has been installed and this is a Westinghouse two-phase 
machine, operating at 1100 volts. The switchboard is of 
the well known Westinghouse marble and angle iron panel 
type, with the addition of being equipped with high ten- 
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sion plunger type switches. All current carrying parts are 
behind the board, hence on the surface appears only insu- 
lated devices by means of which the switches are actuated, 
thus insuring immunity from personal contact. From the 
switchboard the 1100 volt current is conveyed to two 75 
kilowatt self-cooling transformers, operating in parallel and 
by means of which the potential is raised for transmission 
purposes to from 10,000 to 11,000 volts, according to load. 

Round redwood poles are used as shown in the illustration 
on page 3. These poles are 30 feet long, are set approxi- 
mately 40 to the mile and each carries two cross arms, the 
top one being a four-pin and the lower a two-pin arm, thus 
At the time the 


photograph was made but one three-phase circuit had been 


providing for two three-phase circuits. 


erected, but now the second three-phase circuit has been 
completed. The wires consist of No. 5 Brown & Sharp 
gauge bare copper wire, which are “barreled” or transposed 
at every pole. Immediately below the lower cross arm is 
carried the telephone circuit, which is sprung on brackets 
and transposed every fifth pole, and conversation is carried 
on between the power house and the sub-station, a distance 
of 17 and one-third miles, with ease. 

The sub-station, which is located on the ground floor of 
the Pilot Building in Santa Cruz, contains transformer and 
switchboard equipments practically identical with those at 
the power house, and in addition the switchboard carries 
panels of four two-wire distributing circuits of from 1000 
to 1100 volts. The entire output of the Big Creek Power 
Company is at present sold in bulk to the Santa Cruz Elec- 
tric Light and Power Company, which, in shutting down 
its steam plant and contracting for the output of the Big 
wisdom of 
averting the results that were threatened by competition 
from the transmission company. 

The Big Creek Power Company has recently placed an 
order with the Westinghouse Company for the duplication 


Creek Power Company, has appreciated the 
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THE TRANSMISSION 


of the plant above described, which will give a total of 400 
horse power in generator capacity at the power station. 
These two two-phase generators are to operate in parallel 
supplying current to a common circuit and the generators 
are to be coupled direct to the water wheel by means of 
specially constructed friction clutches. As the power 
house of the Big Creek Power Company is but 26 miles from 
San Jose, the company is considering the feasibility of 
transmitting a portion of its surplus power to that city. 





POWER FROM SMALL MOUNTAIN STREAMS. 


There is a growing tendency among the miners and ex- 
ploiters of mines in the western part of the United States 
to utilize as motive power streams which not so very long 
ago would have been considered unworthy of consideration 
as sources of power. Men are beginning to learn that head 
counts as well as volume, and that a tiny stream with sev- 
eral hundred feet head may be as valuable a source of pow- 
er as the more imposing fall of much lower head. Then, 
too, the little stream needs no expensive dam or head 
works to confine it, but can be trapped and guided at com- 
paratively small expense, and instead of being allowed to 
fall freely, it can be led into a pipe which impounds it all, 
and thus it can be confined and led perhaps 500 to 1000 
feet down the mountain, accumulating pressure as it de- 
scends until it shoots out with full force against the buckets 
of the Pelton wheel, or quietly exerts its statical pressure in 
the chambers of a direct air compressor. 

Not so very long ago the writer saw a plant being in- 
stalled over eight thousand feet up in the Rocky Mountains, 
and the primitive pipe-making establishment was very in- 
teresting. Rather than incur the expense of hauling the 
wrought pipe, a small pair of bending rolls had been pro- 
cured, and these, with a portable forge, constituted the 
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equipment. Under a frame shed by the mountain side 
three men were turning out length after length of riveted 
sheet-iron pipe, right at the place where it was to be used, 
and the pipe line was being constructed five hundred feet 
up the canyon, bringing down over two hundred horse pow- 
er to the spot where it was to be utilized. The operations 
seemed somewhat primitive at first sight, but the expense 
account of the establishment was a minimum, and when the 
cost of burro train and the railway freight, and the profits 
of several middlemen were taken into account, the miners 
were probably ahead in the long run.—Cassier’s Magazine. 


SATISFIED WITH 220-VOLT LIGHTING. 


Mr. 0. FE. Goodale, General Superintendent of the Na- 
tional Home for Disabled Voluntary Soldiers of Santa Mon- 
ica, Cal., is authority for the assurance that the 220-volt 
incandescent lighting plant in operation at that institution 
is “very satisfactory indeed.” 

As briefly outlined in the news columns of The Journal 
several months since, the plant consists of a Siemens-Halske 
55-kilowatt 220-volt generator direct connected to a 9$x15x 
8 Union Tron Works vertical engine running at 380 revolu- 
tions per minute, and from which are operated circuits over 
the extensive grounds for lighting 1350 ineandescents and 
12 Manhattan are lamps. The distribution extends one 
mile from the station in one direction, and three-quarters of 
a mile in another direction, and the voltage at the generator 
varies from 220 to 242 according to load. At the outset 
some trowble was experienced in the use of ordinary 110- 
volt cut-outs, and sockets, but the trouble with the cut-outs 
has been obviated principally by reducing to a minimum 
the size of fuse wire used in order to prevent the maintain- 


ing of a heavy are due to excessive amperage in blowing 
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layer fuses from, and in the sockets by increasing the sepa- 
ration between the tongues of the Edison sockets and the 
caps of the lamp bases. 





Of all the American technical journals it is safe to assert 
that none is received with more pleasure or satisfaction in 
every branch of science and engineering, than is the Scien- 
tific American, which has just marked its Golden Anniver- 
sary by the publication of a very handsome 72-page, special 
number, consisting of a review of the development of sci- 
ence and the industrial arts in the United States during 
the past 50 years. Filling as it does a niche which can be 
occupied by no other pwhlication, the Scientific American 
can feel assured of the congratulations of its countless ad- 
mirers. 





Olectro - [nsurance. 


THERMOSTATIC FIRE ALARM TELEGRAPHS. 
BY GEORGE HERBERT STOCKBRIDGE 


To such as have not followed the recent history of fire 
alarm telegraphy, the knowledge of the progress made 
within the past few years in the automatic announcement of 
fire will come as a matter of some surprise. The general 
features of the automatic service are well enough under- 
stood: (1) The employment of thermostatic circuit con- 
trollers in the protected building; (2) the use of a local sig- 
nal box (preferably outside the building) under the control 
of a retaining magnet operated by the thermostats, the 
said signal box being capable not only of signaling the num- 
ber representing the building, but also of designating the 
particular section in which the operating thermostat has 
been set in action; and (3) the maintenance by the com- 
pany giving the service of a central office of its own through 
which the true fire alarm signals are sent to the fire de- 
partment either manually or by automatic repeaters. The 
later improvements have not greatly changed these general 
features; they have altered, however, the character of the 
service rendered and have made an inefficient protective 
apparatus for buildings into one that can be relied upon to 
act more quickly and more surely than a faithful watch- 
man; for every thermostat is a watchman just as faithful. 
and having directly at hand the means for signaling, and 
sure to ‘be on the spot when the fire takes place. 

Tt is on record that an automatic system in a Western 
city employing mercurial thermostats, sent in 195 false 
alarms out of 203 actually transmitted. Bv another record. 
elsewhere, 55 false alarms of a total of 57, were charged 
egainst another apparatus. Tt was also not unheard of in 
the early days for an emplove to be sent around to the hox 
from which an alarm came in. to see with his own eves whe- 
ther there were any signs of fire about the building. Tf 
there were not. he simnlv lay low and awaited develonments: 
if there were, he would hasten to turn in an alarm from the 
nearest street signal box or run back to the comnanv’s cen- 
tral. office an7 trenemit fhe alarm from there. But stories 


(Vol. II 


like these are quite out of date. The fire department now 
responds to the calls of the perfected automatic systems 
with the same confidence as to those of the manual service. 
In truth, there is more danger of false alarms from the mis- 
chievous propensities of the school-boy than from the falli- 
hility of the best thermostatic telegraphs. 

The interests now represented by the industry under con- 
sideration have, from small and discouraging beginnings, 
become large and important. The growth has been fos- 
tered by the fire insurance underwriters in our various large 
cities, who very early saw the importance of encouraging 
an agent which promised to lessen fire risks in a very ap- 
preciable degree. The basis of their support was that a 
smaller rate on a good risk is more profitable than a large 
rate on a bad risk. A half million dollars in premiums is 
two-thirds gain or no gain whatever, according as the pay- 
ments for fire losses are few or many. It is not the actual 
total of the premiums that counts on the profit side; it is 
what remains of this total after the fire losses are made good. 
The surest way to show the right kind of a balance sheet 
in insurance matters is to put safeguards around the risks, 
even if it should involve a considerable cutting down in 
the column of moneys received. It is precisely for this rea- 
son that the fire underwriters have given to property-owners 
making use of the automatic service a rebate (usually 10 
per cent.) on the full normal premiums. 

The wise—not to say generous—business policy of the 
underwriters in recognizing the value of the automatic fire 
signal as improving the quality of the risk cannot be too 
highly commended. That this policy has received ample 
justification must be a gratifying sequence of much unde- 
served criticism. Statistics are not at hand to show any- 
thing like the exact amount of property protected by auto- 
matic fire telegraphs, but the large number of instances in 
which fires reported by them have caused only nominal 
damage is indicative of their admirable efficiency. Of 
course the dry goods merchant or the varnish dealer, in com- 
puting his risk from fire takes into the account not only 
the destruction of his property, but also the interruption to 
his business, with its inevitable loss of old and valued pa- 
trons. Often this is more serious than the annihilation of 
values caused directly ‘by the destructive element. Bearing 
this in mind, no exact estimate of total losses and probable 
saving is any way possible. 

Almost without exception, however, the automatic alarm 
is the first to arrive, and in some instances it comes in many 
minutes before any visible signs of fire, such as would cause 
a manual alarm to be sent in, appear. As the automatic sig- 
nal locates the source of heat within a definite part of the 
building, no time is lost in applying extinguishers imme- 
diately at the point where they will be most effective. It is 
needless to say that the few or many minutes gained at the 
beginning of the fire are by far the most precious of all in 
the way of preventing losses. 

A still more potent factor in the reduction of fire losses 
is the capacity of the best equipped automatic system for 
preventing fires by giving warning at the company’s office 


of the occurrence of undue or dangerous heat at the pro- 
tected building. In not a few cases, heat that threatened 
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to result in fire has been called to the attention of the com- 
pany’s employees and fires have been averted by the removal 
of the causes of the heat. In one instance, in Balaumore, 
a “trouble” alarm having come in, an investigation dis- 
closed the fact that a stove in Messrs. Fleet, McGinley & 
Co.’s record printing house was in a red glow and in danger 
of firing the premises. The building was carefully watched 
by representatives of the company doing business in Bal- 
timore, until all danger was over. The development of the 
automatic fire alarm telegraph to the point where it not 
only signals the occurrence of fires with quickness and cer- 
tainty, but also serves to prevent fire, is surely a splendid 
justification of the faith of the fire underwriters. 
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discrimination, indeed, there exists precisely the same war- 
rant as for any concession whatever in favor of protected 
structures. However, as already stated, the faith of the 
insurance underwriters and their willingness to act upon 
their faith by practically assuming their share of the cost 
of instituting the automatic system have exercised a fos- 
tering effect upon the development of such systems. Cur- 
iously enough, however, the improvements in the art, have, 
as a rule, preceded the demand of the underwriters, the 
actual needs of the service constituting a stronger appeal 
than any other. If the history of the case be studied, it 
will be found that the adoption of more stringent under- 
writers’ rules for the installation of automatic fire alarms 
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THERMOSTATIC FIRE 


That they pursued the same policy of faith in the earlier 
days when the automatic signal gave such a poor account 
of itself, can probably be explained on the ground that a 
few false alarms, more or less, did not particularly matter 
to them. But when the fire department, to whom it did 
matter, began to respond less readily or not at all, to the 
thermostatic alarms, the demand for an improved service 
became loud and urgent, and nowhere more so than among 
the underwriters themselves. If there is any criticism to 
be passed upon the present attitude of the underwriters, 
it is that they are, we will not say, over-generous to systems 
affording inferior protection, but that they do not discrim- 
inate in the amount of the rebate conceded, between sys- 
tems offering distinctly different grades of service; for which 





ALARM TELEGRAPH 


1 


has been suggested by the actual state of the art and not 
by the possibilities of the art and the needs thereof, as con- 
ceived of by those having the interests of the insurance com- 
panies in charge. Our present improvements can be traced 
to the unenforced appeal of the needs of the situation as 
discovered by the inventors themselves after testing inferior 
apparatus. In the struggle to adapt itself to its environ- 
ment the evolution of a great and benificent invention has 
proceeded by due course of nature. 

To begin with, the old mercury and solder thermostats 
were totally unreliable under the conditions which they 
have had to meet. The tremors to which large buildings 
are liable were sufficient to set off the former instruments. 
The latter suffered great alterations through the deteriorat- 
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ing effects of time. Besides this the mercury thermostat is 
fragile beyond what is fairly useable in the ceilings of fac- 
tories and similar buildings. It is no longer considered 
available for this work, an1in places where it has been long- 
est in use it has finally been positively thrown out. The 
solder thermostat is still admitted uniler certain restric- 
tions as to the composition and the quantity of the solder. 
But the tests to which the thermostats in situ are liable to be 











AUTOMATIC FIRE ALARM TELEGRAPHS—SECTION OF A THERMOSTAT 


subjected are jointly very much against the preservation of 
their mechanical and electrical integrity, and few of the 
list are entirely satisfactory. Should they withstand being 
broken or detached by the whitewash brush, they still run 
a fair chance of being deranged or incapacitated as circuit 
controllers by the whitewash itself. ‘This leaves out of the 
account the chances of the oxidation and corrosion of the 
contact points, and of severe and sudden over-heating; it 
overlooxs the dangers arising from jarrings and vibrations, 
and from accumulations of dust and dirt; and, in general, 
it neglects the deterioration of age. Altogether, the fire 
alarm thermostat must preserve its reliability under tests 
to which no other sensitive instrument is subject. 

As to other qualities, it must generally show a fair degree 
of accuracy, the requirements in this respect being consid- 
erably less however, than the state of the art would permit. 
Besides, it is usnally expected to be capable of adjustment 
within wide limits, say from an upper limit of 35U degrees 
Fahrenheit to a lower limit of 160 degrees when serving for 
fire signaling purposes only, or of 125 degrees when adapted 
to the service of announcing undue heat for the purpose of 
preventing fires. 1 have before me a sample of a thermostat 
embodying some of the latest ideas in this art. I find it 
made up of a solid porcelain base carrying one circuit ter- 
minal, while the expansible element constituting the oppo- 
site terminal is a concavo-convex metallic diaphragm having 
a flat rim and firmly held at the rim to the base. Outside 
the thermal! or expansible disk is a perforated plate designed 
to protect the thermal disk from mechanical injury, and at 
the same time to leave the disk open to the influence of 
the surrounding atmosphere. Such a thermostat is not at 
all disturbed by jarring, nor is it likely to receive injury 
from any of the other accidental or natural causes enumer- 
ated above. Yet, owing to the large surface and the small 
mass presented by the thin expansible disk, its action is 
very quick and certain. Thermostats of this type have 
been in successful use in seven or eight of our large cities 
for several years. ‘To illustrate the sensitiveness and accu- 
racy of these instruments reference may be made to a test 
instituted in April, 1889, in Cincinnati, by a committee 
of the Louisville Board of Fire Underwriters. A selec- 
tion of eight thermostats, each marked with a number rep- 
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resenting the degree of heat (Fahrenheit) at which it was 
expected to operate, was placed in a box prepared for heat- 
ing and subjected to a gradually increasing temperature, 
with results indicated by the following table: 


Temperature at 


Thermostat Temperature which signal 
No. indicated. was given. 

Riees xs Sew yo MMR cd swen sess smhsievecian 141 

2 PRP cm sin sc Nn be bee 139 

3 eee 140 

4 139.. 140 

RRS a xy eee s hiand beaks 148... .. 148 

SM te ea arr 150... ..149 

Seq is 4 sex os 152... 151 

Dink «iraacehiness whe ewn as 152 152 


This accuracy of action, in itself, perhaps, not particu- 
larly remarkable, was made so by the character of the ther- 
mostats tested—their strength and durability. In view of 
the showing here made, it is not too much to say that the 





up-to-date automatic fire telegraph system is under the con- 
trol of an instrument as sensitive as a thermometer and as 
strong as a manual signal box. 
trouble to the city authorities and of annoyance to the 
The improved thermostat has been an 


It is no longer a source of 


property-owners. 
important factor in changing all that. 

But apart from the thermostats other and quite as im- 
portant improvements have been wrought by novel cireuits 
and by various remodelings of the system as a whole, and 
With the old open-cir- 
thermal 


of its other constituent elements. 


cuit organization, employing mercury or solder 
devices, the happy apportionment was hit upon, that the 


thermostats should be responsible for the false alarms and 
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THERMOSTAT OF AN AUTOMATIC FIRE ALARM TELEGRAPH SYSTEM 


the faulty system of circuits should bear the blame when no 
alarm at all was sent in. The change to a closed circuit 
arrangement adapted to give automatic notice of the rup- 
ture of a wire, the exhaustion of the battery, an accidental 
ground, or a dangerous cross, was the first advance step. 
It is an absolute essential. Yet in its simplest form, 
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Wierein dil tue Lucrmostats, together with the retaming 
mugnet for tue local tralismutler, are 1m a straight cioseu 
sysvem, 1b Wouid be lmpracucal, vecause Lue proper acuon 
OL & UWWermal ClrculL Opener under heat Coulu hot be dis- 
tals lusucd dUd tute ducuudticu acciueiilds LLUUUIeD. 

au Wap litcessdly, Liucieivulre, LO Ulueleluadave tue CLLeCLs 
Ol @ LilePinai aclivit dtu Litcse VariOUs aCCLUELLS. Ovary 
JPOLML Lie tu blud UL 1ucUddiity Ue CULLUACL purus OL Lule LieL- 
dudt CaPCULC-COMLIULErS 1k tue sigbdilug circuit, ule Liaus- 
uutler Was arrabyeu bo send a ure slpilds ONLY Upul Lite Lites 
MUSLAC'S UTS’ breaking anu alverWarus Making wu eectricas 
coulacl, 24 silupie rupture, ur a Cross, Ur a vaLlery Laure 
WOW seu a sigual, lu us Lrue, DUC solMeLINY OLucL Lal a 
ure sighdi. tiuwever, since Lue OVJeCL OL Lhe Closed CuPc 
18 prunaruy lo provide au auwlauc Warning of sole ue- 
rangement Of wile ciurcuuis (Lor We Werma: circull con- 
rowers, as such, WOrk NO veller WILD one set Of Curcuits than 
Lue otner) 1t is Lound Unnecessary LO run tae origina Closed 
curcuil through the thermostat contacts. it is chiefly im- 
portant that it should traverse tne retalning Magnet wich 
u0lds the local transmitter mechanism. by these means all 
serious trouble is signalled to the company’s office without 
regard to the thermostats. ‘L’he distinctive signals result- 
ing from their operation by undue heat or by mre may be 
provided for in other ways. seing familiar with all the de- 
tails of a system embodying the last menuoned features, L 
have Chosen it for an illustration of what 1s latest and best 
in this line of progress. ‘Lhe choice is made without preju- 
dice tu any other organization doing the same Class of work. 

‘I'he thermostats, which appear in the diagram at ‘Ll’, are 
identical with those already described in connection with 
the Cincinnati test, except chat in each, the expansible ele- 
ment co-operates with two contact points, one more remote 
than the other. When exposed to a dangerous heat, the 
thermal disk first makes contact with the nearer point, 
thereby short-circuiting the retaining magnet of the signal- 
ing mechanism. by the release of this mechanism, a sig- 
hal is transmitted trom the protected building, where the 
described elements are located, to the company’s central 
office at Z. ‘The character of the signal thus sent is deter- 
mined by the distance through which the signal wheel of 
the mechanism B is permitted to rotate; that is, by the num- 
ber of circuit changes effected by the action of the teeth 
of wheel B upon the contact springs a and b. Should the 
heat which caused this partial operation of a thermostat be 
a slow heat, not resulting from an actual ‘burning of the 
building, nor immediately causing such a burning, the sig- 
nal sent by it will be regarded as a “trouble” signal and the 
trouble will speedily be removed by a messenger from the 
company’s office. Meanwhile, the described partial opera- 
tion of a thermostat has caused only a temporary short- 
circuiting of the retaining magnet, the circuit through 
which is restored when the wheel B has traveled far enough 
to make the arm P operate the switch 20 or the switch 14, 
as the case may be—the former if the action of the thermo- 
stat has joined wires 19 and 25, the latter if the wires 15 and 
23. On the other hand, should the temperature continue 
to rise until it reaches the fire point and closes the second 
contact of the thermostat, the signal wheel will travel until 
the arm P shall have operated one or the other of the switch 
pairs ij, or k ]. In the first instance, the wheel B will 
have sent in the building signal (which, in the illustrated ap- 
paratus, is 35) twice repeated and one of the single pins be- 
hind the number groups of pins will have operated the cir- 
cuit, thereby indicating the first story as the place where 
the fire is to be looked for. In the second instance, the 
second story will have been designated by the repeated num- 
ber signals followed by two separate single signals. Mani- 
festly in these four different operations the signal wheel 
is carried to four different points, while the normal position 
coincides with neither of them. Accordingly by putting an 
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auluaciavwr ula in front of the mechanism b, and a pointer 
to travel over it, the condition of the local apparatus can 
always be known at a glance. ‘l’his is now required by the 
rules and the local apparatus must be placed upon the out- 
side of the protectea building, where every passer-by be- 
comes a spy upon it. 

Without attempting to trace the circuits, 1 may say that 
the system includes poth a metallic and a ground circuit 
with separate receiving apparatus in both and that the ar- 
rangement contemplates tne reception of each element or 
unit of every signal over these two circuits alternately, each 
acting as a check upon the other. ‘lhe springs a. and b. 
control, respectively, the ground and the metallic circuits, 
co-operating for that purpose with the teeth upon the sig- 
nal wheel. The receiving apparatus contained directly in 
the metallic circuit is the reiay D which controls a local 
alarm and register in an obvious manner. ‘The ground cir- 
cuit receiving apparatus is the relay 1, and this controls a 
local alarm and register and a group of circuits leading to 
the fire department at O. It is clear that by means of 
the successive teeth, actuation of the springs a. and b. by the 
signals will be received at the company’s central office on 
both sets of receiving apparatus, the elements or units of 
each signal being received alternately on the one and the 
other. ‘To permit the actuation of the spring a. without 
interfering with spring b., the former is supplied with an 
insulating pin which projects through an opening in the 
latter. 

Now as to the repeating of the fire signa] to the fire de- 
partment, it is brought about by means of the long tooth 
e2 on the wheel Bb. This tooth does not strike the contact 
springs a. and b. until after all “trouble” signals have been 
sent in, whether from the partial closure of a thermostat or 
from the running down of the battery P, the breaking of 
one of the circuit wires, or the crossing of two wires or an 
accidental ground—all of which temporarily short-circuit 
the trip-magnet Q, leaving the circuit to be restored by one 
or the other of the switches 20 or 14. The tooth e2 keeps 
the circuit closed for a considerable period during which the 
magnet I holds to armature or its forward stop. This suf- 
fices to release the clock-work o. and set the disk u. in mo- 
tion maintaining it till the catch u. engages with a notch in 
the said disk. Thereafter, signals received on the magnet 
I. will be repeated to the fire department at o., to be there 
sounded and recorded upon suitable apparatus. 

It will be observed that the protected building or local sta- 
tion is provided with a series of main or building wires and 
a series of section or loop wires extending through the 
structure. The two groups of wires are in series on oppo- 
site sides of the trip magnet, so that a cross between two or 
more of them will cut out the said magnet and release the 
mechanisms. By virtue of the loop arrangement true fire 
signals will be transmitted even when grounds or crosses 
may exist and though all the building wires were broken. 

Although the described circuits appear somewhat com- 
plicated, vet the wiring for a large city, say New York, 
even, would be no more complex than the wiring required 
for five telephone circuits. 

No allusion has been made to automatic systems having 
no central office and connected directly with the municipal 
fire alarm boxes, because they are looked upon with gen- 
eral disfavor and are already reckoned among the things 
of the past. The tendency is more and more to make the 
company maintain an office at its own expense which shall 
relieve the fire department of all responsibility for the sys- 
tem. In effect, these central offices, supported by private 
enterprise, are an undoubted saving to the municipalities, 
particularly in the way of preventing fires, as above set 
forth. As they multiply their operations, they will in- 
creasingly lighten the work of the department, and be as 
welcome as they were formerly despised. 
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EDITORIAL. 





Despite the many cheap water 

ELECTRICITY Powers in the neighborhood of most of 

IN MINING the California mines, it has often been 
APPLICATIONS. remarked that comparatively little use 
has been made of electricity in work- 
ing their machinery, and even where this means of 
transmitting power has been employed for the 
operation of surface works the wires have 
not been laid underground for the operation of 
deep-level machinery. On the other hand, when we 
glance at the mining situation in the East we find far 
greater use made of electric power, and there has been a 
consequent tendency to charge our mining engineers 
with a lack of progressive ideas. Such a charge, how- 
ever, need only be made by those unfamiliar with the 
preblem of deep-level mining and with the condition of 
electric mining machinery at the present day. In the 
coal mines of the East cutting has to be 
done only through the coal itself or through 
very soft slate rock, and in consequence the 
seams to be broken out can be undercut with revolving 
cutters, and the holes for blasts sunk by motor-driven 
augurs; also, we find that by far the greater quantity 
of coal is taken out of such mines by the means of tram 
haulages over sloping tracks. These conditions allow 
the employment of high efficiency motors in cutting and 
drilling, and admit the use of the current all along the 
shaft from its mouth to the lowest workings; in conse- 
quence the installation of conductors is not difficult, and 
the system is capable of delivering to the various ma- 
chines a large amount of power per pound of con- 
ductor. 

Deep-level gold mining, on the contrary, is not per- 
formed by drifting, but by sinking vertical shafts while 
the workings themselves are generally in exceedingly 
hard rock. In consequence long leads from the gen- 
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erating plant must be led to the first machines and tie 
conducting cables are continually saturated with drip- 
ping water highly impregnated with sulphuric acid 
from the ores and acetic acid from the timbering which 
continually destroy the best qualities of insulation that 
have been produced. Furthermore, such mines must 
be ventilated with great care and the air used in com- 
pressed air drills is of advantage in working, both for 
ventilation and for coolness. At the same time we be- 
lieve that the use of electricity for operating the sur- 
face machinery is much hindered by a lack of electrical 
knowledge on the part of mine superintendents. These 
workings are always among the hills and generally far 
from a base of supplies and repairs, consequently a mine 
cannot economically use electric machinery unless 
either the mine superintendent is himself an electrician 
or a separate competent electrician is employed. The 
cost of two men having the respective positions of mine 
superintendent and mine electrician cannot be borne by 
many mines with the present low margin of profit in 
operating, and we will consequently not see an exten- 
sive introduction of electricity in mining until those 
who are capable of handling the machinery become 
mining engineers, or until mine superintendents shall 
have learned the care of electrical machinery just as 
now they understand the care of steam engines, air 
compressors and stamping plants. 





One evening after Tesla had been exhibiting some of 
the wonderful phenomena produced by 
HIGH his high frequency currents and dis- 
FREQUENCY playing vacuum tubes without elec- 
EXPERIMENTS iyodes illuminated by induction from 
the current flowing in a neighboring 
wire, he was asked if it would be possible to so insulate 
the leads in this system of lighting as to prevent unau- 
thorized use of the current, and he replied that a cover- 
ing of hard rubber one foot thick would do theinsulating 
very nicely, provided that the dielectric would not suc- 
cumb to the heat generated init. Though this remark 
was made more than four years ago, and though Tesla, 
Edison and McFarlane Moore have all made advances 
in the field of illumination with high frequency cur- 
rents, there has been no means of distributing such 
remains to-day, as it has since the beginning of this line 
remains today, as it has since the beginning of this line 
of experimentation, without practical solution. Judg- 
ing from the papers that have been published, Moore 
expects to employ current from an ordinary lighting 
system and to generate his high frequency currents at 
the points where they are used by the means of a spec- 
ially devised interrupter. Tesla’s plans have frequent- 
ly been stated to embody the use of the oscillator gen- 
erator requiring a distribution of high pressure steam 
and sometimes to embody the Tesla transformer with a 
spark gap interrupter. So far as is known at the pres- 
ent time, Edison has not attacked the problem of dis- 
tribution, but has only concerned himself with the pro- 
duction of high frequency lamps. 
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All of these experimenters have obtained in their lab- 
oratories wonderfully interesting results and they have 
been enabled to produce startling effects of great bril- 
liancy which have drawn to their prelimmary experi- 
ments the attention of reporters from the daily press, 
the result being that where a more thorough knowl- 
edge of the problem is lacking, one is almost inclined 
to believe that we are on the verge of a great revolu- 
tion in both the manner and efficiency of illumination. 
Indeed, it may be that we are soon to see the solution 
of the problem of economical illumination, but if this is 
true it will be through the agency of sume discovery 
not less startling than the recently announced Roentgen 
phenomenon, 

The problem is not, as the daily papers would have 
us believe, bounded by the production of an economi- 
cal lamp along lines which have been experimentally 
developed in the laboratory, but is one chat has not 
yet been attempted, that of the economical generation 
and distribution of high frequency currents. Until 
this problem shall have been attacked and a practical 
solution proposed, the lighting effects already obtained 
must be confined to the sphere of laboratory experi- 
ments, and however great may be their beauty and 
whatever theoretical efficiency we may caiculate for 
the system of illumination, we can only expect 
their application many years in the future. 


to see 


The careful observers of the electrical 


situation on the Pacific Coast are not 
A MONOPOLISTIC 
BACKBONE 


‘BROKEN 


alone in having noticed the turn the tide 
is taking in reference to the prestige of 
the big manufacturing companies, for 
even the most casual onlooker can see 
that the conditions now existing are in marked contrast to 
those dominating a year or so since. Then one company 
alone maintained a well organized office in San Francisco. 
It had—and yet has—an efficient engineering corps, and by 
virtue of reliable apparatus aided most effectually by the 
utter absence of real competition from the remaining lead- 
ing manufacturing concerns, the business of the company 
referred to forged ahead until by sheer force of circum- 
stances its San Francisco office not only became the most 
profitable of all those maintained by the company, but judg- 
ing from the sales made, it would seem that the people of 
the Pacific Coast really believed that no other concern 
could build reliable electrical apparatus. ‘The attainment 
of this highly remunerative and monopolistic eminence was 
due to good management on the part of the home company 
in maintaining its San Francisco office, or to the absence 
of competition—either, as you will have it, rather than 
through local management. 

A review of the situation leads to the conclusion that the 
other manufacturing concerns have long overlooked the 
business of the Pacific Coast, probably because of its re- 
moteness; but be this as it may, it is certain that their atti- 
tude toward the Far West has changed from that of apathy 


to eagerness. Branch offices have been established, new and 
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solid agencies have been created, heavy stocks have been 
and are yet being brought in, powerful combinations have 
been effected and the electrical interests of the Pacific Coast 
are now beginning to realize that other manufacturers put 
out apparatus that is just as reliable, just as efficient, just as 
satisfactory and just as cheap as that which they had begun 
to look upon as being the ne plus ultra. Almost daily evi- 
dences are received of the breaking away of local companies 
from the ties which had bound them to the one-time omni- 
potent electric corporation that carried their business as in 
its hand. ‘The magic spell by which the business of the 
Market Street Railway Company, which is installing or has 
in operation several thousand horse-power of electric gen- 
erators in the new Bryant Street power house, as well as 
by the Walker and Westinghouse Company, which have 
at last secured large orders for street railway equipments. 
The Sutro railroad bought the largest portion of its car 
equipment from these concerns. The Walker Company has 
placed a 400 Kilowatt railway generator in Oakland, and is 
erecting an 800 Kilowatt generator in Los Angeles, and now 
announcing that it is to establish a branch factory in San 
Francisco. The Westinghouse Company, in addition to 
scores of smaller contracts, has completed the Santa Cruz 
transmission plant described in this issue and will shortly 
place in operation the 15,000-volt transmission of the Cen- 
tral California Electric Company, running into Sacramento. 
The Stanley Company, too, has demonstrated to the people 
of the Pacific Coast the features of superiority of its sys- 
tem in the transmission plant of the Nevada County Elec- 
trie Power Company, and is now installing a lighting and 
power plant in the heart of San Francisco, in addition to 
placing a 250 Kilowatt inductor alternator in Alameda. 
Hosts of independent supply companies are rising in every 
quarter and the quondam monopoly can no longer point to 
a single locality in California at least, where its strength 
is unassailed. 

Electrical interests have occasion to rejoice at the turn of 


the tide. 


assin omment 
g 


An Editorial Reriew oj ( wrre nit Eve nts aad ( onite mporary 


Publications. 


CONCERNING CENTRAL STATION EFFICIENCIES 

We have for some time been emphasiziug the import- 
ance of considering the efficiency of a central station as 
the total “all day efficiency,” rather than as its efficiency 
at full load and of the importance in station design and 
management of the character of the load to be carried. 
This question has been taken up in detail by Mr. E. A. 
Merrill in an article on “The Total Efficiency of Certain 
Central Stations” in the June number of Electrical En 
gineering, in which is considered four stations of differ- 
ent types and explains the best possible arrangement of 
station and the best economy that could be obtained 
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ubucs different types of load. On  compar- 
my these with actual SLALIVDS ue SsuUWS 
imat tue best results obtlamead im _ pracuce 
are Dot Within «¢ per cent of taal WHICH siOUlu Ve ex- 
pected under the conditions; 1 spite of the Tact thal 
Lhere is RO GOUDL DUL WHAC Stallol engineers Careluly 
cunsider Lue possibile efficiency of tuwelr engines, and 
dylamos in making their choice, and tat this machin- 
ery is generally carefully managed by intelligent en- 
gineers. 

The lesson to be read from such conclusions is that 
the study of design in a central station plant should be 
directed towards the condition of supply, rather than, 
us It is at the present day, towards a nigh possibie full 
load efficiency. Certain circumstances connected with 
station operation tend to prevent a choice of tue Dest 
possible arrangement of apparatus, amoug which condi- 
tions we note princtpally the requirement of an uninter- 
rupted supply. In all reasonable contingencies of ser- 
vice this condition has up to the present time been met 
by the installation of duplicate apparatus and pipe 
systems. There seems to be no reason for this installa- 
tion of many dulplicate parts, for it is possible to over- 
come every difficulty with apparatus having a greater 
factor of safety than is at present employed. Repeated 
tests have been made on the materials of construction 
which indicate clearly that there is no such thing as 
ageing of machines where the eleastic limit is at no time 
and in no part exceeded. In consequence, the require- 
ments in the construction of a thoroughly reliable sup- 
ply station might be as readily filled by the use of high 
factors of safety as by the present method of duplicate 
parts, and though such construction would naturally 
reduce the efficiency at full load, there seems to be no 
reason for believing that the total efficieucy would not 
be improved by the elimination of losses which at the 
present time are classed amongst unknown quantities, 
such losses as those which are included under the gen- 
eral heads of steam pipe radiation, radiation of heat 
from unused engines, leakages from duplicate valve 
systems, as well as the losses which occur at times, of 
accidents, all of which at the present time are provided 
for by duplication, and not by strength. 





LIGHTNING ARRESTERS IN THE FAR WEST. 

We have already, upon several occasions, called at- 
tention to the fallacy in the supposition that the infre- 
quent lightning storms of the Pacific Coast are harmless 
to electrical undertakings, and are now gratified to no- 
tice that Alex. McAdie has spoken of the necessity for 
lightning arresters on the street cars of electric rail- 
roads, though this may seem to be an extreme position 
to take, especially as central stations are not at the 
present time at all adequately protected. 

The damage done during an electric storm to a street 
railroad system is comprised by the destruction of mo- 
tors and consequent temporary interference of service, 
but there is not, as some of the daily papers attempt to 


show, an accompanying danger to the passengers. The 
interference to the service through damage to one or 
two motors, cannot certainly be compared with the de- 
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struction of even one generating unit at the station, but 
at the same time the alarm to passengers should a mo- 
tor be destroyed by a lightning discharge, amounts to 
evel more than the temporary stoppage, for the reason 
that such accidents will naturally prejudice the minds 
of juries in damage suits, besides fostering tie fictitious 
damage suit which every railroad manager must desire 
to avoid. 

Should the line of an electric railroad be efficiently 
protected by arresters the danger to the generating sys- 
tem and the likelihood of damage to cars is much re- 
duced, so that whether or not the car arrester comes into 
use we must earnestly hope to see within the next few 
years a general introduction of lightning arresters along 
the lines of both railroads and lighting plants; while 
we feel that the damage already done to long distance 
transmissions in this State will ensure the introduction 
of arresters for that service. 

Great care must be used in selecting the type of ar- 
rester to be used on the Pacific Coast, for the reason 
that its infrequent action will necessarily bring about a 
certain lack of care, and the dry, dusty season here 
will make that neglect fatal to certain types of appa- 
ratus. Further, lightning storms come to us with less 
warnings than in other localities where certain condi- 
tions of the atmosphere are invariably followed — by 
such a disturbance, and in consequence, the arrester 
which must be put in service at need is not satisfactory, 
and again our engineers should not employ those ar- 
resters which consume large amounts of energy, since 
the comparative infrequency of the storms reduces the 
profitableness of the protection which they afford. 
Consequently the engineer who is adopting lightning 
arresters to be applied to the circuits of any central sta- 
tion upon the Pacific Coast will adopt one that is always 
ready, sure in action and a small consumer of energy. 
When this is done the expense of a lightning arrester 
system amounts to the interest on the investment en- 


tailed, and this amount is assuredly far less than the 
damage which might easily occur during a single 
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TO REFINE COPPER ELECTROLYTICALLY. 





The Westinghouse Electric and Manufacturing Company 
has shipped eight carloads of electrical apparatus to the 
Boston and Montana Consolidated Copper and Silver Min- 
ing Company, of Great Falls, Montana, to be used in the 
electrolytic refining of copper and silver. This is the larg- 
est machinery of its kind ever constructed for electrical 
refining purposes. Until a few years ago the copper pro- 
duced in Montana was not refined there, but instead, the 
copper matt was sent East, or principally to England and 
Wales for refining; but since the introduction of electrici- 
ty in the refining processes the Montana companies have 
been placed in a position to successfully compete with East- 
ern and foreign refineries. 
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Some time since the Anaconda Copper Company of Butte, 
Mont., purchased from the Westinghouse Company seven 
360 horse power generators, each having an output of 3600 
amperes at 75 volts, and which were direct driven by triple 
expansion, vertical type engines, manufactured 
Union Iron Works of San Francisco. 


by the 
This installation by 
the Anaconda company demonstrated the success of the 
electrical process of refining copper and it has led the Bos- 
ton and Montana Company to make the installation above 
described. 

The machinery of the Boston and Montana Company 
will be driven by turbines from the waters of Great Falls. 
The generators are to be direct connected. They are two 
in number and each is of 1100 horse power, having an out- 


put of 4500 amperes and 180 volts. The shipment made 
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into the hillside from the river. We have tried various 
forms of turbines for rendering the duty required, which 
consisted in delivering power for the operation of two 15- 
ton Chili mills and eight Ball mills, and the belief that the 
efficiencies realized from the use of turbines would be ma- 
terially increased by the installation of a Pelton wheel, led 
to the erection of the plant shown in the detail drawings 
presented herewith. 

The California Powder Works is using upward of twenty 
Pelton Water wheels in the various departments of its 
works, but for the purposes of this article, and in order to 
bring out a comparison in efficiencies of tangential and tur- 
bine wheels under comparatively low heads the installation 
above referred to is selected. This consists of a 57-in. triple 
nozzle Pelton wheel coupled to the vertical shaft formerly 
used by the turbine, and, in fact, the novelty of the entire ar- 





GREAT FALLS, MONTANA 


by the Westinghouse Company included all detailed appar- 
atus, switchboard appliances, etc. 





Ttydraulics 


SOME TESTS OF WATER WHEELS. 


BY WILLIAM ©. PEYTON 

Before giving the conclusion of some measurements I 
have made of the water wheels in use in the mills of the 
California Powder Works at Santa Cruz, which are oper- 
ated under the superintendence of the writer, it is well to 
state that the particular plant referred to, as originally in- 
stalled, consisted of a turbine wheel placed in a pit 23 feet 
below the surface of the ground, and from which the water 
was discharged through a tail race consisting of a tunnel cut 


rangement operating a Pelton wheel horizontally on a per- 
pendicular shaft is due to the desire to utilize the same 
shafting and wheel pit as was formerly occupied by the tur- 
bine. ‘The wheel operates under an effective head of ap- 
proximately 49 feet, but this varies slightly with the head 
of water in the flume. It runs at 112 revolutions per min- 
ute, delivering about 25 horse-power. The shaft is 3% 
inches in diameter, and, as shown in the drawings, is 16 feet 
1 inch in length to the lower face of the standard coupling. 
Through beveled gearing the motion is transmitted to a 
horizontal shaft for the purposes named. 

This novel and unusual application affords an interest- 
ing example of the flexibility of the Pelton Water wheel, 
and the facility with which adaptation can be made to all 
possible requirements as well as the extraordinary results 
as will be shown to be obtained under such exceptional 
comparatively head. 
Exactly what the efficiency is I do not know, but judging 
from the small amount of water used its duty must be very 


conditions under a low 








Sti deme 


res = 


er te 














12 THE JOURNAL OF ELECTRICITY. 


high. We have tried various forms of turbines in the same 
place, and have made a number of experiments, and the 
least water with which we have ever succeeded in running 
the mill has been 576 cubie feet per minute with a head of 
51 feet 6 inches. We have found that, after a year or two 
of work, the turbines would take about double that quantity 
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of water. 
several months been doing the same work under a 49-foot 
head, with a consumption of only 280 cubic feet of water 
per minute, thereby effecting a saving of more than half 
the water, with a reduction of more than 3 per cent. in 
head. 

In addition to the wheel above described, we have lately 
installed a 4-foot double nozzle wheel on a horizontal shaft, 
driving a 64x10-in. three-throw pump, against a static head 
of 400 feet. This wheel also runs under a head of 50 feet. 





With the triple-nozzle Pelton wheel we have for 
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At a recent measurement the Pelton wheel was found to 
be taking 330 cubic feet of water per minute, or a delivery 
of 31.25 theoretical horse-power, and the pump was deliv- 
ering -225 gallons per minute or 22.8 theoretical ‘hhorse- 
power. There was, therefore, between the water in the 
flume and that delivered by the pump, an efficiency of 73 per 
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cent., which bespeaks excellent results, not only for the 
wheel, but for the pump. 


Dr. Thos. Addison, Manager of the San Francisco Office 
of the General Electric Co., writes: “I desire to especially 
express to you my appreciation of the article in your maga- 
zine describing the transmission plant of the San Joaquin 
Electric Company. I consider the article admirable in 
every respect and the illustrations unusually fine.” 











Number 1] 
Diterature. 


Any Book Published Mailed upon Rees ipt of Price hy 
The Journal of Electricity. 


ELECTRIC LIGHTING, Volume 1, The Generating 
Plant. By Francis B. Crocker, E. M.,Ph.D. New 
York, D. Van Norstand Company, 1896. 444 pp. 
Price $3.00. 


Up to the present time books that have been written 
on the subject of Electrie Lighting have, with a few ex- 
ceptions, been devoted to the consideration of some de- 
tail connected with an electric lighting system, such as 
the dynamo, the battery, the motor, the incandescent 
lamp or the are lamp. Those few authors who have 
adopted the more ambitious title of “electrical engi 
neering” for their works have confined themselves to 
descriptions of pieces of apparatus, while the principles 
underlying central station design and management 
have remained untreated, only to be learned through 
proctical work in engineering, through mistakes and 
successes. With the introduction of electrical courses 
into many schools, educators have found themselves 
faced by the problem of teaching their students to use 
apparatus as well as to design and manufacture it. 
Such use includes not merely the construction of elec 
trical machinery, but also the problem of the location 
of a plant, the proper situation of the buildings, the 
proper choice of the steam generating machinery and 
the machinery for transmission, as well as to decide 
upon the special type of electrical apparatus to be used 
from that offered by many manufacturers, apparently 
equal in their guarantees, and where there is but little 
difference in price. To order machinerv which denends 
for its excellence upon the consideration of details in 
its construction which are designed to facilitate its on- 
eration rather than to improve itselectrical properties. is 
the condition which meets the engineer after he has left 
the school. Tt is rarely that the engineer has to design 
new types of apparatus to fit the particular conditions 
though his success or failure depends upon his nvrover 
choice of that which is on the market. These cireum- 
stances mav possiblv limit the field of the individnal, 
though it surely tends to improve the general results 
obtained for the reason that the mechanical exnerience 
of those who have gone before is embodied in the anna 
ratus at his disposal more completely than it conld he 
hoped if each engineer was working indenendently and 
making his own designs. At the same time the simi- 
larity of the various svstems and the renresentation of 
their promoters undonhtedly confuses the voung engi- 
neer when making his choice of apparatus. 

Professor Crocker was one of the earliest teachers of 
electrical engineerin. and has been one of the first to 
feel this need. He is himself a manufacturer of mo- 
tors and other electrical machinerv. so eannot he 
charged with lack of appreciation of the knowledee 
necessarv for designine work. but rather his recoeni- 
tion of the further need of electrical engineering mav 
he taken as an additional proof of its necessitv. 

While more than half of this honk is devoted to the 
consideration of the station and to the steam ceneratine 
plant. the book eannot he considered as a condensation 
of other treatises. for the reason that new nroblems in 
station constructien. steam generation and mative 
power are presented to the electrical engineer whieh are 
not covered by the studies upon the same subject of 
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the mechanical or civil engineer. Since this is so, the 
especial character of the icad upon an electrical gen- 
erating plant should be the first consideration in any 
such treatise, for the reason that the work is valuable 
to the electrical engineer in proportion as discussions 
are devoted to his special problems. This subject of 
the character of the load to be applied to the generating 
plant and the especial needs of such a plant we do not 
find in its proper place as a groundwork of the whole 
discussion, and for this reason Professor Crocker’s book 
seems to take too much of the character of a descriptive 
circular for us to consider that the final word has been 
said concerning the engineering problem of construct- 
ing a generating plant for electric lighting. 

The cotten mill and the iron mill often use as many 
horse-power and as large generating units as are used 
by an electrical generating plant, and consequently the 
choice of machinery caunot be made from these consid- 
erations solely, but with the tremendously variable load 
curves of electrical generating plants new problems of 
economy are brought into the subject of steam engi- 
neering. 

The necessity of an absolutely continuous supply of 
energy demands also consideration by the engineer, and 
in consequence the station must be constructed in such 
a manner as to facilitate repairs and to enable quick 
interchanges of steam as well as electric generating ap- 
paratus. These conditions determine largely, according 
to the station chosen, the manner of locating and con- 
necting machinery as well as the installation of cranes 
and other means of rapidly handling heavy parts. 
Again the loeation of the electrie generating plant on 
expensive ground in the heart of a city must be con- 
sidered by the electrical engineer in his choice of ma 
chinery, and while the elements of choice for covering 
these various conditions are to be found in Professor 
Crocker’s discussions, we think that he has missed the 
main point of the subiect in not making them more dis 
tinetly the groundwork of his treatise. 

Nowhere else that we know are the various types of 
prime movers, whether steam generators, gas engines, 
water wheels or windmills, so completely brought to 
gether and discussed upon a common standard, and the 
first part of the hook treating of these subjects must be 
of great importance to every engineer as well as to the 
electrical engineer in particular. 

The second part of the treatise which refers to the 
dynamo machine in particular has many of the same 
characteristies that we have noted in the discussion of 
prime movers. but in this latter section the subject of 
construction for quick handling and repairs is more 
earefnily expressed, while the chapter upon practical 
management of dvnamos and the accidents that may 
oceur to them cannot be too carefully studied. as we 
might expect from previous knowledge of the little hook 
Professor Crocker has already issued in connection with 
Dr. Schuvler S. Wheeler on the “Management and Dis 
eases of Dvnamos.” 

In the discussion of the accumulator Professor 
Crocker has heen compelled to consider the load eurve 
of the station as well as to describe the various tvpes 
of accumulators. thoueh it is hard to see why the load 
eurve should be considered in the efficiency of a gen- 
erating station using acenumulators when it is not also 
considered in the choice of all other apparatus em 
ploved. 

Switches, switch-boards, measuring instruments 
and lightning arresters finally complete the treatise. 
and, while as before the descriptions are reasonably 
complete, we must again criticise the treatment in not 
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making the point of the discussion the economical em- 
ployment of apparatus. 

Professor Crocker has done well in gathering into 
one book the treatment of all the details in an electric 
generating plant, and his work will be of value to the 
student as well as to the engineer, familiarizing both 
with the various types of apparatus at their command, 
though it still remains for an author to treat the sub- 
ject of the generating plant as a practical and econom- 
ical means of delivering energy to the distributing sys- 
tem. 

Our engineers need more and more to be familiarized 
with the many classes of machinery at their command, 
and this book will do much in that direction; the work 
is performed by a competent hand and in a thoroughly 
impartial manner, so that its perusal will be of much 
benefit to all practical engineers, serving the purpose of 
consolidating very seattered information. 


A PRACTICAL HANDBOOK ON THE CARE AND 
MANAGEMENT OF GAS ENGINES. | By G. 
Lieckfeld, C. E. Translated by G. Richmond, M. 
E. New York, Spon & Chamberlain, 1896. 1038 
pp. Price $1. 


This little handbook contains a series of chapters 
upon the choice, care and management of gas and oil 
engines, which are evidently written by a practical man 
for those who require to install and use such engines. 
Nothing of theoretical matter is contained within the 
book, and no subjects are treated beyond the necessary 
mechanical points to be considered in such work. This 
book is not written by a special pleader for this type of 
motor, nor is there anything within its pages which 
would lead to the inference that a special style of engine 
was preferred, and the instructions contained will apply 
as well to the installation and care of the small gasoline 
engine as to the gas engine, which is particularly 
treated. No attempt is made to show that the engines 
are capable of more work than can be reasonably ex- 
pected from them, nor is there any effort made to dis- 
guise the fact that their operation is attended with 
the dangers necessarily incident to the employment of 
an explosive mixture within an engine cylinder. On 
the contrary, one can obtain from the perusal of its 
pages a fair estimate of the expense of running such a 
machine, and the mechanic who would carefully study 
the book cannot fail to learn a great deal that will in- 
crease the efficiency of the plant'in his charge. So far 
from anything which looks like special pleading one is 
compelled to acknowledge after reading this little hand- 
book carefully that the expense of gas engine operation, 
installation and management are apt to be in excess of 
those which are commonly reported by the engine man- 
ufacturers. It is carefully stated that the engines must 
not be installed without regard to prover foundations, 
allowing for the collection of flving oil,and that we 
must be far more careful in the selection of oil and other 
supplies to be used in connection with any such motor 
than might be necessary with any similar steam engine 
or electric motor. Particularly one is cautioned against 
relying too implicitly upon the statements of manufac- 
turers in furnishing such engines, as we must against 
relying upon the reports of performances which have 
been achieved by similar engines, as well as against the 
continuous running of motors at their full-rated power. 

One would judge from this that it is the custom 
amongst gas-engine manufacturers either to over-rate 
the proper power of their engines or to build parts 
lighter than will be necessary to stand a continuous 
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seriés of explosions. Here we are compelled to ac- 
knowledge that such motors are at a decided disadvant- 
age when compared with steam engines or electric mo- 
bors, and that the advantage of the gas-engine type of 
motor lies rather in its cheapness of operation under 
special conditions than its general availability for use 
as a motor. 

The chapter on oil engines has been added by the 
translator, and is so far limited in space as to leave out 
the consideration of gasoline motors, though the intelli- 
gent engineer can readily supply such a deficiency; at 
the same time it is to be hoped that this section may at 
some future time be extended to include the special 
points which must be considered in the operation of 
these machines. 

On the whole, the practical character of the instruc- 
tions given in the book are to be commended, and it is 
to be hoped that the publication will not be neglected 
by mechanics who can surely gain much from its pe- 
rusal, 
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POLITICS AND ELECTRICAL DEVELOPMENT. 


It was with a view of ascertaining and reflecting the views 
of those most directly concerned in promoting electrical en- 
terprises on the Pacific Coast, that the Journal of Electricity 
addressed circular letters to such parties to the effect that 
evidences are at hand which seem to indicate that a deter- 
mination of the political issues of the present compaign will 
exercise a potent influence upon electrical industries. The 
letter referred to pointed out the fear held in some quarters 
that the institution of a bimetallic basis might depreciate 
corporate values to such an extent as to seriously interfere 
with the development and normal growth of electrical in- 
stallation. The desire to present the opinions of those best 
qualified to judge, therefore, prompted the request that the 
parties referred to, favor the Journal with their judgment 
of the situation, and in resnonse thereto the following re- 
plies have been received. Out of respect to the wishes of 
the writers, in some instances their names /have been with- 
held, but the conclusion is emphatic from these letters that 
from the standpoint of the promotor of electrical enter- 
prises, the support of a gold basis is believed to afford the 
true salvation. 

A prominent San Franciscan who is President of large 
corporate interests, among which is an electrical trans- 
mission plant, pointedly asks: “How can any thinking per- 
son fail to conclude that if the rabble, which at the Demo- 
cratic convention rushed Democracy out and Bryan in, once 
gets contro] of this government, they will rush out everv- 
thing that conflicts with their communistic ideas and bring 
about a greater pandemonium than the world has ever seen. 
and the normal. or any other kind of development and 
growth of electrical installation will. with evervthing else 
in the way of business, be brought absolutely to a stand- 
still.” 

Another San Franciscan, who is prominent in electric 
railway circles states that: “Should such a misfortune oc- 
cur as that this State or country should elect to go upon 
a silver hasis. the result would be to depreciate corporate 
and also private property values to such an extent as would 
effectually vrevent for a considerable time the inauguration 
of electrical enterprises.” 

Mr. Carroll N. Beal, Secretarv and Treasurer of the 
Power Develonment Company, which is now installing the 
Bakersfield Transmission, expresses the opinion that: 
“Should the free silver idea prevai] it will, in my opinion, 
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check the expansion of all industries, particularly those that 
must be financial, which includes the large majurity of the 
power transmission, street railway and lighting enterprises, 
using or proposing to use electricity. Under such circum- 
stances capital will not seek investments except under con- 
ditions that conservative borrowers will not agree to. he 
result is—stagnation.” 

More emphatic still is the opinion of one who, almost 
since the birth of the electrical industry, has pursued an 
aggressive campaign in behalf of electrical enterprises in 
the Pacific Northwest, and who writes: “Business in this 
section has been demoralized from the date of Mr. Bryan’s 
nomination on the Demo-Populist platform. Myself and 
others, from the time of the promulgation of this monstrous 
platform, expected business would be somewhat affected 
thereby, but the results have been more far-reaching than 
our worst anticipations, and seem to be getting worse every 
day. Business in electrical lines in this section is simplv 
paralyzed. Several large power transmission schemes which 
were all under way and which were to be put through this 
summer and fall have now been shelved until after the 
election, which means until next season at the very earliest, 
and if the Bryan platform prevails, I fear that these new 
enterprises which are so essential to the development of this 
country will have to be put off indefinitely. The free coin- 
age advocates in this section are principally mine owners 
and others interested in silver properties. the members of 
the Populist party, and the rag-tag and ‘bob-tail elements 
of all the parties who think that now is an opportunity to 
get something without working for it. 

“The mass of the business men in this section of the coun- 
trv are bimetallists, who believe, as IT do, that the success 
of the present Brvan free coinage platform means a silver 
monometallism which will render the much desired bimet- 
allism impossible. My affiliations have always been with 
the Democratic party, but mvself and a large number of 
heretofore free silver advocates feel that, aside from the 
free silver section, the Bryan platform contains principles 
which no man with a sense of honor and a love of liberty 
and the integrity of his country can support. and that 
the issue to-day is really the good government we have here- 
tofore had, or no government at all.” 

Dr. Thos. Addison, Pacific Coast Manager for the General 
Electric Co., writes: “Tt is not bimetallism that is pro- 
posed, but silver monometallism by the Democratic party, 
and in addition to endeavor by legislative action to nearly 
double the present market price of silver. This, in my 
opinion, would ‘be very disastrous to all industries, and 
would be especially hard upon the poor man, for the reason 
that the cost of supplies which he purchased would be 
largely increased, and his salary would not be correspond- 
ingly increased. 

“T think the result also would be to interfere with any 
extensive use of money in the development of new enter- 
prises, and especially electric installations. I believe the 
gold standard is the only reasonable standard and the one 
which would bring greater prosperity to all of our indus- 
tries.” 

Mr. Jno. Martin, Pacific Coast Agent for the Stanley 
Elec. and Mfg. Co., and whose influences are becoming pro- 
nounced in the sphere of electrical transmission, submits 
the following thread of reasoning: “With our currency of 
to-day, either paper or silver has the same purchasing 
power as gold, for reasons thoroughly understood. Should 
the free and unlimited coinage of silver at the present legal 
ratio of 16 to 1, without waiting for the aid or consent of any 
other nation, and that it shall be equal with gold for all 
debts, public and private (Democratic platform) be adopted. 
it might possibly lead to the fictitious appreciation in values 
for a very limited time, resulting in great evil to our in- 
dustrial and material welfare. 
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“Two underlying principles should not be overlooked 
in the consideration of this question, as their effects will 
be positive. First, all values are regulated by supply and 
demand. Second, it always proves disastrous when men 
can receive something for nothing. Analyzing the first 
proposition, the cause for a decline in the value of silver, 
was an over-production. This condition always results in 
a decline in price. The second principle is clearly in oppo- 
sition to the free and unlimited coinage of silver at 16 to 1 
when the present ratio of value with gold approximates 30 
to 1. A plethora of money results in its decreased value, 
and it will therefore be impossible to increase values in- 
trinsically by the adoption of the silver platform. Capital 
in its ideal form is timid and never fights; when in danger it 
locks itself securely from mercantile and industrial de- 
mands. As a nation our great prosperity throughout the 
past has been accomplished in the use of capital for improve- 
ments, far in excess of our immediate ability to repay; there- 
fore, should that capital be withdrawn, we could not hope 
to continue our material prosperity in advance of our nor- 
mal earnings. By a restriction of improvement owing to 
the withdrawal of capital, all industrial enterprises would 
of necessity feel that declination of demand. It is conceded 
by all that the purchasing power of all money issued and in 
use in the United States is equal. The Silverites do not 
claim that the proposed new silver dollars will possess anv 
increased purchasing power; in fact, they acknowledge that 
its purchasing power will be decreased, owing to the advance 
in values of all commodities. 

“The prosperity of Mexico is often cited as an argument 
in favor of free coinage of silver. If the desideratum is to 
have a currency of constant fluctuation and that our labor- 
er shall receive 40 cents per day (equivalent to 22 cents of 
our money) as full compensation for his services (and these 
are present existing conditions in Mexico), then by all means 
give us a free and unlimited coinage of silver; but I have 
confidence enough in the intelligence of the citizens of 
this great republic to believe that this newly developed craze 
will receive proper condemnation at the polls in November. 
| therefore conclude that ‘it is better to bear the ills we 
have than flee to those we know not of.’ ” 





Chransmission, 


ELECTRIC POWER FOR BAKERSFIELD. 

The power of the Kern River, the third largest stream 
in California, is now about to be utilized, the work under- 
taken by the Power Development Company being nearly 
completed. 

The contract for the electrical equipment has been 
awarded to the General Electric Company, whose three- 
phase apparatus will be used to transmit the power of the 
river to Bakersfield, a distance of fourteen miles as the bird 
flies. 

The point selected for the power house is at the mouth 
of the canvon on the north side of the Kern River, almost 
sixteen miles northeast of Bakersfield by wagon road. Here 
the stream, after a boisterous course of 100 miles from the 
slopes of Mt. Whitney through a series of rugged precip- 
itous canyons, forms a number of cataracts and rapids pre- 
vious to taking a placid course through the cultivated val- 
lev lands. The point of diversion of the necessary flow 
for the power is some 9,000 feet up the canvon. Some idea 
of the diffienlties to he overcome in this work may be gained 
from the facts that to secure a bed for the flume a roadway 
was cut from the solid rock along the sides of the canyon. 
All the timber was hauled bv a team a distance of sixteen 
miles to the south side of the river. A bridge was thrown 
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across and a tramway 325 feet long with a grade of 30 per 
cent. laid up the steep hill to the point where the flume was 
to end. A steam sawmill was then set up at the foot of 
this tramway, the timber cut to proper dimensions, loaded 
on the cars and hauled up the grade The flume was be- 
gun at the power house end. 

This flume is 8 feet wide and 6 feet deep, and is covered. 
A railroad track is laid upon the cover for the full length 
of the flume, 8,000 feet. There are no sharp angles, the 
changes in the course being made by curves and tangents. 
The grade is 5.8 to the mile, and 475,000 feet of redwood 
is used in the construction of the flume, which at one point 
is carried on an arch with 60 feet span over a bad place on 
the cliff. The flow is calculated at 280 cubic feet per sec- 
ond. At its terminus at the mouth of the canyon 8,574.9 
feet from the point where it leaves the river, it is 202 feet 
above the power house. Here the water enters a steel pipe 
540 feet long and 5 feet 6 inches in diameter. The fall 
from the end of the flume to the power house is 201.9 feet, 
end the capacity of the water is estimated at 7,500 horse- 
power. 

The electrical equipment will consist at first of two 450 
Kilowatt General Electric three-phase generators running 
at 257 revolutions per minute. ‘The voltage at the dvnamo 
terminals will be 550 volts. This will be raised in step-up 
transformers to 11,000 volts and will be carried on six No. 4 
bare copper wires to the sub-station at Bakersfield, where it 
will be transformed down to 2,000 volts for distribution. 

The current will be utilized at first to operate an extensive 
system of electric railroads connecting Bakersfield with 
Kern and other districts. It will also be applied at once to 
street and house lighting, as well as to the operation of 
pumps for irrigation purposes. The mines in the mount- 
ains to the East will also probably take current for their 
mills, hoists, pumps, ete. 

The President of the company is Chas. Webb Howard, W. 
F. Goad is Vice-President and C. N. Beal Secretary and 
Treasurer. The work is being pushed to completion as 
rapidly as possible and it is expected that by November 1, 
the current will be turned into the transmission wires. 


TRANSMISSION AT 22,000 VOLTS. 


Projectors of electric transmission plants who have thus 
far found the cost of copper to form an insuperable obsta- 
cle in the building of proposed transmission plants will be 
interested in learning that the General Electric Company 
is to undertake the building of transformers for delivering 
current at a potential of 22,000 volts, as is shown in the 
contract it recently secured for the transmission of Niagara 
power to the city of Buffalo, for the operation of the cars 
of the Buffalo Railway Company. The system is to be in 
operation by November 4th next, and contrary to expecta- 
tions, the system of transmission employed is not the two- 
phase, but the three-phase system, developed by the engin- 
eers of the General Electric Company, the advantage in fa- 
vor of the latter lying in the fact that the transmission can 
be effected over three wires, whereas in the two-phase, four 
wires must be used to convey the same amount of power. 
The cost of the fourth wire is saved by the use of the three- 
phase system. 

The contracts were made between the Cataract Con- 
struction Company supplying the electricity, and the Gen- 
eral Electric Company. and between the latter company 
and the Buffalo Power & Conduit Company controlling the 
supply and distribution of the Niagara power in Buffalo. 
and the Buffalo Railway Company. The contracts pro- 
vide for all the anparatus and machinery necessarv for the 
transformation of, transmission, transformation down, con- 
version and delivery of one thousand horse-power to the 
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overhead wires of the Buffalo Street Railway system. 

The contract with the Cataract Construction Company 
covers three of the air blast type transformers. These will 
be the largest transformers ever constructed, and will step- 
up the Niagara 2200 volt two-phase current to either 
11,000 or 22,000 volts three-phase. Any two of the trans- 
formers together will deliver 2,500 horse-power; the third 
is a spare one. It is the intention of the Cataract Con- 
struction Company to commence transmission operations at 
11,000 volts, and later to increase the capacity of their trans- 
mission system by increasing the potential to 22,000 volts. 
The transformers will be designed and insulated to with- 
stand the latter pressure. A complete system of air blast 
apparatus is also to be provided for cooling these transform- 
ers, as well as a marble switchboard with all necessary in- 
struments for controlling their operation. 

The pole line will be erected ‘by the White-Crosby Co., 
and will have capacitv sufficient to transmit 40,000 horse- 
nower. ‘This line will run from the transformer house at 
Niowsra Fells along the two-mile line road near the track 
of the New Vork Certrel and Erie Railroads, will cross 
the ereek at Division Street, end from Tonawanda to the 
Buffalo citv line will follow the eanal hanks. 

For transforming the power down and converting it into 
that suitable for street railway purposes, the Power & Con- 
duit Co. will purchase four statie transformers of about 350 
horse-nower each, and two 500 horse-power rotary convert- 
ers. The transformers will reduce from the line potential 
of either 11,000 or 22,000 volts to 400 volts, at which volt- 
age the three-phase current will be turned into the rotary 
converters, and then converted into direct railway current 
of 550 volts. These transformers and converters will he 
set un in the Niagara Street nower station. The latter will 
be comnound wound, and will operate in multiple with the 
steam-driven generators supplvine the balance of the power 
necessary for the operation of the railway svstem. They 
will be of the iron-clad tvne with steel frames, with col- 
lector rings for the three-phase current at one end, and a 
commutator for the direct current at the other. They will 
have six poles and will run at 500 revolutions per minute, 
and are similar to that placed in the Niagara power house 
to furnish current to the Buffalo & Niagara Falls railroad 
Work will be begun at once and current will be transmitted 
from Niagara to Ruffalo hefore winter sets in. 


Phe rade. 
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ELECTRIC LOCOMOTIVES. 


The first electric locomotive of any considerable size 
built in this country and the first practical electrical lo- 
comotive in the world, exhibited by the General Elec- 
tric Company, at the Chicago Exposition, 1893, having 
a rated draw-bar-pull of 7000 pounds. has been pur- 
chased by the Manufacturers Street Railway Company 
of New Haven, Conn., It is equipped with air brake, 
and is being prepared for shipment from the Schenec- 
tady works within a very few weeks. Its total weight is 
thirty tons, and it will be utilized to hau! freight cars 
from the junction of the New York and New Haven 
Railway at Cedar Hill, which is about one mile from the 
New Haven passenger depot, to the works of the Bige- 
low Company, manufacturers of boilers: the National 
Pipe Bending Company, the Quinnipiac Brewing Com- 
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pany, the New Haven Rolling Mills and other manu- 
facturing establishments located along the waiter front 
at some distance from the freight yards of the Consoli- 
dated Road. 

The freight cars will be hauled directly into the yards 
of the manufacturers, and the loads will be collected by 
the electric locomotive and hauled to the main line of 
the N. Y., N. H. & H. R. R., where they will be taken up 
by the steam locomotive for transportation to their des- 
tination. The length of the line along which this lo- 
comotive will run is nearly two miles, the maximum 
grade against the load being about 23 per cent. The 
guaranteed speed of this locomotive grade will be 
seven miles an hour, with a heavy load behind it, but 
judging by its performance at the Lynn works of the 
General Electric Company it will probably be able to 
largely exceed the guarantee. 

All the locomotives, which the General Electric Com- 
pany have built will be, when this one is delivered at 
New Haven, in service. The 40-ton locomotive is used 
as a switch engine at the Taftville Cotton Mills at Taft- 
ville, while the three 96-ton locomotives are engaged in 
hauling the freight trains through the Belt Line tunnel 
of the B. & O. Railroad; indeed, no freight train is 
hauled through the Belt Line tunnel of Baltimore ex- 
cept by the electric locomotives. 

The matter of electric traction on the steam roads 
since the successful operation of the elevated roads in 
Chicago, the branch lines of the N. Y. N. H. & H. R. R. 
and the B. & O. main line with apparatus developed by 
the engineers at the Schenectady works has elicited the 
interest of steam railroads all over the world, and that 
we are on the eve of a great change in traction methods 
can no longer be doubted. 


HELIOS ENCLOSED ARC LAMPS. 


The new Helios 150-hour are lamps which have just been 
received by the California Electrical Works are adjusted 
at the factory before shipment for 110-volt cirenits, when 
not otherwise specified, and it will be found unnecessary to 
alter this adjustment. The lamps are burned singly across 
direct current constant potential circuits. The carbon 
which is used for this lamp is a solid half-inch carbon of 
special make. It is absolutely necessary to use these, as 
other carbons will not burn in the lamp. 

To trim the lamp, it is first necessary to see that the cyl- 
inder is cleaned thoroughly. For this purpose and for trim- 
ming, it is taken out of the lamp, and when trimmed, re- 
turned. For the purpose of cleaning, a drv brush, such 
as is commonly used in cleaning globes, will be found con- 
venient. 

It is not necessary to take the evlinder from its holder for 
any other purpose than that of replacing a broken cylin- 
(ler, and then sufficient care must be exercised to secure 
an air tight joint at the bottom. The carbon which is 
placed into the cylinder should be 5 inches long, and 
should be well centered so as to secure an even burning of 
the carbons. After the cylinder is cleaned and a carbon 
is put in, the alumnium cap is put on and it is ready for the 
lamp. 

The lamp is trimmed in the following manner: Insert 
the positive carbon by pushing it through the hole in the 
bottom of the frame and through the hole in the guide plate. 
Be careful to fasten the carbon tightly in the holder, as 
the lamp will be short-circuited should the carbon drop out. 
Next push the positive carbon up into the lamp so that the 
bottom of the carbon rests on the guide plate: then insert 
the evlinder (with the cap on) by lifting the guide plate and 
allowing the cylinder holder to drop into the hole in the 
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bottom frame. Lower the guide plate and allow the posi- 
tive carbon to drop through it and into the cylinder. Ad- 
just the outer globe and the lamp is ready to burn. 

When the lamp is first hung, the guide plate should be so 
adjusted as to just clear the top of the cap without resting 
on it. This is done by raising or lowering the nuts inside 
of the lamp. 

The carbon which is left over from the positive after 
burning will be found sufficient to serve as a negative in the 
next trimming. <A lamp which is burning for the first 
time will generally be slightly unsteady for a short time. 
This is due to moisture which has accumulated in the globe 
and lamp. It may be said in general that moisture in the 
cylinder should always be avoided, and the carbons should 
be thoroughly dry when put into the lamp. 


POPULAR REFLECTIONS OF THE CONDITIONS 
PROSPECTS OF ELECTRICAL ENGINEERING 


ON THF PACIFIC COAST. 


AND 


Some public are created great, like Market 
street, others are made great by street car lines, like Larkin, 


Mission, Devisadero and other young and 


thoroughfares 


growing business 
Others have greatness thrust upon them. It is unsafe, 
however, for a street to wait for greatness. A combination be- 
tween the property-owners and a street car line, as in the case 
The 
way to make a great street is to induce people to walk along it 


streets. 


of Mission street, will produce results far more speedily. 
and transact business. How can this be done more effectually 
than by laying a smooth pavement and building a good car line? 
—San Francisco Post. 

Interior portions of Sonoma county, as the other interior por- 
“all the 
We hail with delight the suggestion to build 


tions of our state are taxed in the form of railroad tariff, 
traffic will bear.” 
electric roads in many portions of our county. If the promoters 
will see to it that they can carry freight as well as passengers as 
In fact all 


our business men as well as farmers could afford to give a good 


tar as tide-water, it will be great boon to farmers. 


bonus to secure such competition. Electric roads owing to 
cheap building and operating expenses might be of untold ben 
efit to this county.—Santa Rosa (Cal.) Farmer 


As the transmission of electric power for long distances is be- 
coming more and more a demonstrated fact, a change in the no 
tive power of the country 1s becoming an acknowledged cer 
tainty, and is attracting the attention of engineers and manu- 
facturers throughout the country. A few days ago Eastern men 
bers of the American Association of Civil Engineers, who have 


been making a tour of the coast, paid a vis't to the great dam 


on the American River near Folsom, and the Sacramento FElec- 


tric Light and Power Company’s mammoth long-distance 
transmission plant. On their return to Sacramento they ex- 
pressed their astonishment at what they saw at Folsom. The big 


dam, théy declared was a magnificent piece of engineering skili, 
and the electric plant, which sends its thousands of horse power 
twenty miles to the city—the greatest enterprise of the kind in 
the country. 

It is only a question of time when the streams flowing 
Sierras will be utilized for the generating of electricity. irnish- 
ing power for not only manufacturing enterprises, but also for 
running thousands of quartz mills, thus settling the question o! 
the cheap extraction of the precious metal from the ores of the 
thousands of rich leads only waiting for this wonderful power to 
be developed and utilized to make it profitable to the miner to 
open up these treasures hidden in the rock-ribbed mountains 
and foot hills of this State. Electricity will not only furnish the 
motive power for the running of quartz mills and hoisting works, 
nore. the time is coming, and not far distant, when rebellious 
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ores will be cheaply and successfully treated with this wonderful 
agent, electricity, increasing the gold production of the State by 
millions. Here is a profitable field for the capitalist, who, while 
rendering great service to the State, can put money in his purse, 
by erecting electric plants throughout the mining sections of the 
State. 

Another advantage—the use of electricity generated by water 
power, will preserve the timber sections, now being denuded to 
furnish fuel for steam power for the running of mining machinery 
and mills. The success of the enterprise is demonstrated at 
Folsom—let the number be increased indefinitely. The Amador 
canal could furnish power for a large section of mining country. 
‘The same amount of water required to run a twenty stamp mill 
with water power, would generate electric power sufficient to 
run a hundred stamps. We suggest that the Amador Canal Com- 
pany investigate this subject—there is a great field open to that 
corporation.—Oakland (Cal.) Tribune. 





Personal 
Mr. Chas. C. Moore, Pacific Coast representative of a number 
of select steam specialties, is East on a business trip. 


Dr. F. A. C. Perrine, Professor of the Department ef Electri- 
cal Engineering of the Leland Stanford Jr., University, has been 
summering at Lake Tahoe. 


Mr. C. H. Plunkett of the Sprague Electric Elevator Co., has 
returned to New York after having completed the Sprague ele- 
vator installation in the Parrott and Safe Deposit buildings, San 
Francisco. 

Prof. C. L. Cory of the Electrical Engineering Department of 
the University of California, has been spending the summer va- 
cation in examining the various transmission plants and projects 
in Central California. 


Mr. Theodore E. Theberath of the electrical engineering staff 
of the Stanley Electric Manufacturing Co., has been assigned 
the electrical engineership of the Pacific Coast office of that con- 
cern at 106 Market street, San Francisco. 

Mr. Mark A. Replogle, chief engineer of the Replogle Gover- 
nor Works of Akron, Ohio, is in Oregon City, Oregon, where 
he has been installing Replogle governors on the turbines of 
Station B of the Portland General Electric Company. 


Mr. Edgar E. Stark, constructing engineer for the Stanley 
Electric Manufacturing Co., leaves for Bonita, Mont., on Au- 
gust - to the installation of a large Stanley 
powe. ..ansmission plant. Mr. Stark has been on the Pacific 
Coast a little over a year and has made hosts of friends in every 
branch of the electrical industry who hope for his early return. 


superintend 





reports of the J/fonth. 


INCORP OKATION 





The Alaska Electric Light & Power 
Capital Stock, $100,000. Organizers: Robert Duncan Jr., J. P. 
Corliss, A. W. Corbur and J. F. Malcolm. This company is 
formed under the Oregon statue made applicable to the District 
of Alaska. 


Los Angeles, Cal.—The Water, Electric & Power Company of 
I_os Angeles; capital stock, $3,000,000. Objects; to acquire and 
develop water rights and to generate and transmit electricity. 
Directors, C. E. Brooks, W. H. Shinn, W. W. Everett, G. W. 
Bentley, A. W. Bagley, A. A. Stoiber and L. Friel. 


San Francisco, Cal.—The San Francisco and San Mateo Rail- 


Co., of Juneau, Alaska. 
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way Company has been reorganized and incorported with the 
following Board of Directors: A. B. Spreckels, president; John 
A. Buck, vice-president and general manager; Walter D. K. Gib- 
son, treasurer; D. Clayton, secretary; directors—J. D. Spreck- 
els. Nicholas Ohlandt. Capital Stock, $1,000,000 in $100 shares 
and 501 shares being subscribed as follows: J. D. Spreckels, A. 
L. Spreckels, John A. Buck and Nicholas Ohlandt 125 shares 
each and Walter D. K. Gibson 1 share. 





TRANSMISSION. 


Sutter Creek, Cal.-—-Knight & Co. are building the water wheels 
for the Pioneer Electric Power Company, of Ogden, Utah. 

Nevada City, Cal.—Definite plans have not been agreed upon 
as yet regarding the electric and water power plant for the Alli- 
son ranch mine. 


Coulterville, Cal.—Two electric power schemes are projected for 
this location, one by H. H. Clark, utilizing water from the Mer- 
ced river, and the other by Captain H. H. Ward, utilizing the 
power of Broadhead dam. 


Livermore, Cal.—The Livermore Water and Power Company 
is soon to be incorporated for the purpose of developing the Mocho 
water proposition, furnishing water and power for operating an 
electric plant for Livermore. 


Redding, Cal.—Dr. W. H. Garlick, owner of the Calumet mill 
and mine, will establish an electric power station of 300 h.p. for 
operating the quartz mills in Old Diggins and the Hart mine, 
which alone has contracted for 100 h.p. Almarine B. Paul is Dr. 
Garlick’s agent. 


St. Helena, Cal.—It is rumored that the Edge Hill property 
has been sold by Ernest Dichman, of New York, to an electric 
company in that city, and that it is proposed to put in a water 
storage system from which sufficient power can be generated to 
operate an electric railroad and light plant from San Franscisco 
Bay to Calistoga. J. M. Graham has made a careful investigation 
of the water in the mountains back of Edge Hill and says that 
the place aflords the construction of of the finest 
systems he has ever seen. 


one storage 





LITIGATION. 


San Francisco, Cal.—It is reported that the Western Electric 
Company of Chicago, constituting the manufacturing branch of 
the American Bell Telephone Company, has instituted suits 
against the Standard Telephone Company in the United Siates 
Circuit Court for the western district of Wisconsin, on the in- 
fringement of patents numbered 256,258, 309,617, 303,714, 299,920, 
27,522, 28,266, said to cover telephone connections, bell appar- 
atus, switchboard appliances and general office mechanism, upon 
all of which the American Bell Telephone Company holds unex- 
pired patents. The Standard Telephone Company is operating 
exchanges in Portland, Sacramento and San Jose which are vi- 
tally interested. These suits are said to be independent of the 
berliner case, covering the basis patent of the transmitter, now 
pending in the United States Supreme Court. 


Los Angeles, Cal.—Judge Wellburn of the United States Cir- 
cuit Court has overruled the demurrer of the defendant in the 
cause of the Western Union Telegraph Company vs. the Los 
Angeles Electric Company. An essential fact of the complain- 
ants case was that the wires of the defendant corporation had 
been placed so near to the wires of the complainant as to seri- 
ously impair the efficiency of the latter by induction, and the 
Court in passing upon the contention of the defendant, that an 
electric company carrying on the business of street lighting has 
paramount right of occupancy held that the wires may be so ad- 
justed that both companies can use the same side of the street 
without electrical interferance and that the question which of the 
companies must make this adjustment of its wires depends upon 
the question of which company was prior in its cccupancy of the 
streets with its wires. 
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TRANSPORTATION. 


Nevada City, Cal.—A 150 kw. Stanley induction motor now op 
e:ates the Gold Hill Mine. 


Santa Ana, Cal.—E. I. Tolle has been granted a franchise for 
wr electric road along main street. 

Santa Monica, Cal.—The Pasadena and Pacific Electric Rail- 
way Co., has completed its extension to the southern portion of 
tle cits. 

Phoenix, Ariz.—D. A. Abrams has applied for an electric rail 
way franchise, agreeing to commence work within six months 
and to spend $100,000 on the road. 

Everett, Wash.—The electric railway system is being ex- 
tended to Hotel Monte Cristo and to the paper miil and nail 
works wharf, involving about 2,000 feet of track. 


Seattle, Wash.—The Boston & Seattle Company is installing 
un electric power plant for its mines in the Miller Creek district 

Angels, Cal.—Lewis J. Hutchinson is working up a power 
transmission plant. 


Other motors will be placed in various shops as fast as they can 
be secured, until all the shops are supplied. It is calculated that 
a large saving in cost of operating machinery will be made by the 
ii:troduction of electricity. 


City of Mexico, Cal.—H. S. Jacobs is endeavoring to secure 
control of the water power available at a point three miles below 
the junction of the Amacusac and Baranquillo rivers, presum- 
ably for electric transmission purposes. 


Tucson, Ariz. Otho Moses is authority for the statement that 
the Ripsey Mine, 65 miles north of here, will install an electric 
transmission plant operated by water power shortly. The mine 
is owned by the Norman Mining and Milling Company of San 
Francisco. 

Santa Barbara, Cal.—The Santa Barbara Consolidated Elec 
tric Railway Company commenced the active construction of its 
system on June 22nd. All of the iron and ties are on the ground 

Seattle, Wash.—The Ranier Avenue Electric line is extending 
its system to Renton. 

Fresno, Cal.—After two months’ delay the 180 horse-power 
General Electric Induction motor for the Sperry Flour Mill in 
this city has arrived and is now being erected. It will be oper 
ated from the three-phase transmission circuit of the San Joaquin 
Electric Company. 

Newcastle, Cal.—The Central California Electric Company has 
awarded the contract for two pairs of 48-inch Pelton wheeis to 
operate the Westinghouse generators for its transmission circuit 
to Sacramento, 28 miles distant. The wheels wili run at 400 7. p 
m. under a 420-foot head. 

Oakland, Cal.—-The Oakland Consolidated Street Railway Co.. 
is equipping its cars with a substitute for fenders consisting of 
two strong iron rods bolted securely to the front of the car in a 
position to enable them to be easily grasped by the person who 
is in danger of being run over. 


Phoenix, Ariz.—The Co-Operative Mining and Milling Com 
pany, is operating an electric plant on the Agua Fria river, five 
niiles east of Bumble Bee, consisting of a 50 h. p. Westinghouse 
dynamo, driven by a Pelton wheel, running under a 202 foot head 
it is probable that the plant will be largely extended alter the 
election. 

Riverside, Cal.—The City Trustees have fixed the rates for 
electric power from the municipal plant at $4.00 per horse power 
per month for the first and $3.00 per horse power per month for 
each subsequent horse power. The power is sold to the city by 
the Redlands Electric Light & Power Company at $3.00 per 
lorse power per month. 


Toluca,. Mex.—The Toluca Electric: Light and Power Com- 
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pany, owned by Messrs. Henkel Bros., has been inaugurated by 
Governor Villada, of the State of Mexico. Westinghouse appa- 
ratus is used throughout and the plant was installed under the 
engineership of J. A. Sternefeld, manager for G. & O. Brannish 
& Co., of the City o1 Mexico. 


Stockton, Cal.—-The electric railway system in this city is now 
operated from a 100 kw. multipolar General Electric generato: 
driven by a 125 horse power, Otto gas engine consuming natural 
gas. In delivering 122 horse power the engine used about 2,000 
feet of gas per hour. Heretofore the company has been burning 
tiatural gas under its boilers. 


Sacramento, Cal.—The first electric motor operated by power 
transmitted from Folsom, used in the Southern Pacific Railroad 
shops, has been placed in the spring shop. This is to be followed 
1 the 
boiler shop, a 50 h. p. motor in the foundry and a 10 h. p. railway 


ky a 10 h. p. motor in the tube shop, a 50 h. p. motor i 


motor is to be placed on the transfer table. 


Spokane, Wash.—-B. C. Riblet and Major Chapmen of this city 
have located a water right at the falls in the Pend d’Oreille river 
a few hundred yards above its confluence with the Columbia, and 
has made all surveys and estimates for a water power and elec 
tric transmission plant to supply electric power for operating the 
mining interests in and about Rossland and Trail, B. C. 


San Francisco, Cal.—The Commercial Steam Power Company 
at present supplying steam power to the many printing offices in 
the printing district, is erecting a 150 kw. Stanley generator, to 
be used for power transmission purposes in the displacement of 
the extensive system of shaiting and belting that is now carried 
underground through the several blocks of the district 


Monterey, Cal.—The Monterey Power Company has resumed 
work on its flume and pole line near the Little Sur river after 
nine months of litigation over land rights and privileges The 
electric power generated will be transmitted 23 miles to Mon 
tcrey and Pacific Grove, where it will operate the electric light 
street railway systems. 


Redlands, Cal.— A. H. Smiley has ordered a preliminary survey 
‘or the proposed electric railway to Fredalda Park. This will be 
4 mountain railway and Engineer McPherson who built the Mt 
lL.owe Railway is now at work on the survey. A portion of th 
power for this road will be obtained from the canyon along th. 
route and the balance will be taken from the Redlands plant 


Coulterville, Cal._—G. F. Allardt, C. E.., and M. E., and party 
are at work on the survey for the Mariposa Electric Power Com 
pany, and the party is at present located at Camp Mariposa 
which is also the headquarters of Chas. T. Lindner, the moter 
of the enterprise. The company is to be incorporates . ,ortly, 
und it is proposed to provide for the installation of 4.000 herse 
power. If necessary about 7,000 horse power can ke readily de 
veloped 

Ogden, Utah.—The contract for the power house of the Pio 
neer Electric Power Company has been awarded to William 
Fisher for $19,097. And the contract for the electrical equip 
ment has been awarded to the General Electric Company The 
transmission circuit will extend from the mouth of Ogden Can 
yon to this city, and thence to Salt Lake City, 38 miles distant 
The line will be completed in about four months, and the original 
irstallation provides for delivery of 5000 horse-power in Salt 
Lake City. The entire plant involves an outlay of $1,250,000 and 


20,000 h. p. of water power is available 


Azusa, Cal.—E. C. Seymour of San Bernardino, representing 
Los Angeles and San Francisco capitalists, has been prospecting 
tiie San Gabriel Canyon, and will favor the establishing of a sys 
tem of reservoirs and the building of about 14 miles of pipe line 
which will develop about 4000 h. p. from seven Pelton wheels run 
ning under a head of 2000 feet. The survey shows that there 
are to be 26 tunnels and about 15,000 feet of cuts through the 
cranite slopes to carry the 48-inch wooden pipes For about 
miles the water will have a fall of eight feet per mile, 
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aud bids for the construction work will be advertised for as soon 
as the engineer's reports can be prepared. A. C. Balch, for- 
merly of the Union Power Company of Portland, is promoting 
the enterprise, and W. G. Kerckhoff of Los Angeles is one of the 
interested capitalists. 


San Diego, Cal.—The Citizens Traction Co., has placed its new 
system in operation on July 28th The San Diego Electric 
Kailway Co., has applied for permission to extend its 16th street 
line on various streets to 25th street, thence northerly to the 
present terminus of the “D” street line The San Diego 
Electric Railway Company has sent a communication to the 
council agreeing to furnish water and sprinkle streets that its 
Jines travers at one-half the present expense. This will necessi- 
tate the laying of a large ten-inch mains and to building a sheet 

The new plant of 
the Citizens Traction Company consists of two 400 horse powei 
Corliss engines; four 100 horse power flue boilers; two 100 kw. 
General Electric Generators and ten double G. E. 800 equip- 
nments....... The San Diego Electric Railway Company has in- 
stalled a 200 horse power General Electric multipolar generator. 


City of Mexico, Mex.—J. Q. L. Lamae, Manager for General 
Fhisbies Tramvias at Jalapa, reports that half of the grading is 
completed and that track laying will soon be actively prosecuted. 
This will be the first electric railway in Mexico, and should the 
system meet with favor, other roads will be rapidly equipped. 
The toad will be operated by water power, there being about 
5,000 horse power available. The electric power plant will cos! 


.. The third payment, amounting to $825,000, on the purchase 
price of the district railways of the City of Mexico was made on 
july 6th, and on July 30th a meeting of the company was held 
at its offices, No. 12 Calle de Santa Clara, to perfect the dissolu- 
tion of the old company and close up its accounts. Thos. H. 
McLean is General Manager of the new company. The trolley 
system is to be used, but the type of apparatus has not yet been 
selected. 


Los Angeles, Cal.—Ordinance No. 3,649 granting an electric 
railway franchise to H. G. Wilshire has been revoked by the 
passage of Ordinance No. 3,761.......Ordinance No. 3,586 has 
been passed granting to the Mateo Street and Santa Fe Avenue 
Street Car Company permission to convert its horse car lines 
into a single or double track electric railway system.......W. H. 
Cook has secured a subsidy of $13,000, in view of which the Los 
Angeles Traction Co., will extend its line in the south-western 
portion of the city to Western Avenue The 800 kw. Walker 
generator for the Los Angeles Railway Company is being 
erected under the superintendence of C. H. Baker, recently of 
Detroit.......The Traction Company's extension from Vermont 
Avenue on Vine street, Rosedale Avenue and Adams street to 
Western Avenue is in operation W. H. Workman has pe- 
titioned the council to advertise for a franchise to Boyle Heights 
by route consisting of a number of streets which are now used 
by the Los Angeles Railway Co. 





TABLE OF CONTENTS 


Abbreviations: Illustrated (*):; Editorial, (Ed.): Educational, 
(Edue.); Electro-Economics, (Flec-Econ. ); Electro-Insuranee, 
(Elec-Ins.); Electro-Therapeuty, (Elec-Ther.); Financial, 
(Fin.); Hydraulics, (Hyd.); Tlumination, (Il.); Literature, 
(Lit.); Metallurgy, (Met.): Mining, (Mi.); Passing Comment, 
(P. C.); Physics, (Phys.): Pneumatics, (Pneu.); Telegraphy, 
(Teleg.); Telephony, (Telep.):; The Trade, (T.); Transmission, 
(Transm. ); Transportation, (Transp. ) 


Sfuthors 
Stockbridge, Geo, Herbert 
Peyton, Wm. C 


Oditorial 


A Monopolistic Backbone Broken ....................685 9 


THE JOURNAL OF ELECTRICITY. 


Electricity in Mining Applications 

High Frequency Experiments 
Elestro-Qeonomics 

Concerning Central Station Efficiencies (P. C.) 

Satisfied with 220-Volt Lighting (Ill. ) 
Olectro-Jnsurance 

“Thermostatic Fire Alarm Telegraphs, by George Her- 

: _bert Stockbridge ° 

Lightning Arresters in the Far West (Po 
Rinancial 

Politics and Electrical Development 


Gas 


A Practical Handbook on the Care and Management of 
Gas Engines, (Lit. ) 

- . 

Jflydraulics 
* Some tests of Water Wheels, by Wm, C. Peyton 
Power from Smali Mountain Streams 
* The Big Creek Power ‘l'ransmission 

[ilumination 


Electric Lighting, by F. B. Crocker, (Lit.) 
Satisfied with 220-Volt Lighting 


Diterature 


Electric Lighting, Vol. 1, by F. B. Crocker 
A Practical Handbook on the Care and Management of 
Gas Engines, by G. Lieckfeld 


JiJetallurgy 


To Refine Copper Electrolytically 


Jfining 


Electricity in Mining Applications, (Ed. ) 


Jifonthly Reports 


Incorporation... . 
Litigation 
Transmission 
Transportation ... 


Passing Gomment 


Concerning Central Station Efficiencies 
Lightning Arresters in the Far West 


Persona 


Theberath, Theodore E.... 
Moore, Chas. C 

Stark, Edgar E 

Replogle, Mark A 
Plunkett, C. 

Corey, C. 

Perrine, F. A. C 


Qelegraphy 
* Thermostatic Fire Alarm Telegraphs, by Geo. Herbert 
Stock bridge 
~_ 
The Day Press 
Popular Reflections of the Conditions and Prospects of 
Engineering on the Pacific Coast 
rw 
The Grade 
Helios Enclosed Are Lamps 
Electric Locomotive 
o- . . 
“oransmission 
The Big Creek Power Transmission 


Electric Power for Bakersfield 
Transmission at 22,000 Volts 


_ ° 
Wransportation 
Electric Locomotives, (T.) 











